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The study investigates how local school districts behave>||A allocating 
their budgets among teachers /;j[?th^.4)j:a££,^sional educators , si^KTt per- 
sonnel and non-personnel input^^ Demands for Whool lQ^ut£^'are esflbiatdd 
using U.S. j;>£fice of £ducationsa)(ta cn the eiq)endit<ii^e and staffing patterns 
of large/CenroJrlafienBP:^^ oK^OvOOCTpujpIl^^ districts io the 

1969-19/0 scji^l year* In gCTferal,^£ir result^^ suggest that districts* 
alloca^ive behavior at the margin is qiii^te 'different from their average 
alloc/itive behavior. In particular, rellit^ively smHl proportions of budget 
inct^ses (occasioned, perhaps, by reforms school finance) would be ' 
a^^lbcated to employing additional teachers, ' i . ^ '-^ 
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INTRODUCTION ' ' \ 

As a result of legal and* political develQpments /during th^rpast 

five' years, major reforms in ^chool finance tnay sooq he imdert^en in 

many of the fifty states. Several states, notdbly Calii^nia, Minnesota, 

and Florida, have already, modified thei.r systems substantially. T^ie 

consequences in^those states, and in others that are likely to follw . 

suit, will probably include major reallocations of funds among schooX 

districts and may also result in substantial increases in aggregate, or 

average, support. The question of how such districts will respond to 

change isT therefore, of far more than academic interest. At present, 

however, ^ery little information bearing on that question is available". 

The purpose of this, study is to investigate how local school dis- 

> tricts behave in allocating their budgets among the main categories of 

school inputs: teachers, other professional educators, nonprofessional 

(support) f)ersopnel, and nonpersonnel resources. We develop a model of ^ 

school district expen4iture behaviot, ^designed to take advantage of the 

available data. We describe the data and then discuss our empirical 

<- " * ' , 

results (ptesented in tabular . form in the Appendix). Finally, our con- ^ 

elusions and some of the li^tations oi. the analysis a^e outlinedl^ - 

A MODEL OF SCHOOL DISTRICT EXPENDITURE BEHAVIOR 

The model represents, the behavior of a school district -that seeks . 
to obtain the Vbest" coid)ination of resources .or inputs subject tp an 
exogenouii^ determined budget and exogenously determined salary ^^vels 
and other input prides^ ^ We focus on tlie districts' expenditur^ >ehavior 



5 



in. the short run (.the allocation of\ its budget for current operations) 

) [ ^ 

and neglect its decisions^ith respect to "fixed" school factors (e.g.^/ - 

capital items such<as btiildings). We also ^treiat all ftinds as equivalent 

regardless of source and make no attempt to reflect linkages between^* 

funding sources and specific' resource allocation decisions. 

Our model of school district e^enditu^re be^havior is\based on the " _ 

premise that school districts behave .as if ,tRey had consistent prefer^jto,^ 

amohg altetnative comb'inations of school inputs, and,^that these preferences.. 

can be described by utility functions of 'the .form U'^" U(x , x ), . 



ol input ipurcha^d or hir^d. The' 



where is the amount of the ithific 
use of inpiit quantities a§. arguments -in ^^eP preference function is not 
in accordance with the usual proce^ur^ in factplr-demarid studies; which . 
to derive factor demands from demands Jo r fijjal. outputs and techpolcJgica^ 



relationships in' production (production* fWctibns) . But ^ dealing, djjrectiy ^* 
with trade-offs among input categories in 'tR§ icase of schoo-ling^^i^i^^i 
cons ideratf ions: (a) there is no reason to Msijnne* the saitte* feji^iS^^ 
maximizing behavior for school districts as unde^il^Sr-tlfSueif^i^^ ^.^^ 



with 
by two 
output 
deinaad 



notion applied to business firms l^]; and (b) as a 



practical matl^er, there Is insufficient knowledge of production functions 
in education (knd even insufficient evideftce ^of their existence) to 



support empirical'-wo-rk b^sed on an output-oriented specification of the 



model ^ • * ■ * ' 

We leave open the question of whether hypothesized preferences among 
input categories derive from Subjective perceptions of ' p-iuductiou fuuctiuns 
by* district decisionmakers, from tfeadificnal notions of what €ets-^>^ ■ ■ 
inputs make up a /'good" education, or from buj^eaucratic motives, such as 
staff enlargement or prestige. None of these is inconsistent with|the 
basic fjormulation in terms of /trade-offs among- different input categories, 
A^e also leave open the question of the relative iafluencie of district ad- ^ 
minis trat^^, teachers and their professional. <jrganizations, school board 

meifcbers, community groups and, perhaps, otherr interested parties /on the 

' _ ^ ^ ' # _^ 

district's preferences: An agreement with the teachers' union which 
establishes njJI^imum class size, for -example, can be viewed as a district 
^"preference"' f^ a minimum number of teachers per pupil. ' *' ' 

The explicit preference function^we ufte Is- a modified version of 
the additive-logarithmic utility function used to .derive the linear ^ 
e3q)enditur/e system of conaumer economics.^ We choose this particular, 
function because of^its en^irical convenience r~T*fi estimating equations 
derived from the function are* linear. The form' of the function is: v 



"#-civ(i-:c.n^'-sr (f- 4 
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n - c A, 

1-5 ^ 



where' the a. and ^ the C.'are parameters, and . ' 
1 ' 1 • 

* T * number of 'elementary teachers, 

E , • . 

T »• nunfcer of secondary teachlers, 

• S s 

'T * number of all other ^professional staff serving instruction, 

0* '.. * ' i I ' 

N « number of nonprofedsi<j)naH a^atff servtog iMtlnictioru. 




E = number of elementary .pupils, 
S =» number' of secondary, pupils, ' 
• A = E + S, • 

^ . - Xj= expenditures per pui^Yfor administration, . , ^. . 

Xg^ nor^personnel instructaonal expenditures per pupil, ^ 

, vX^- e^tpenciitures per pupil for attendance and health' services, > 

Xg= expenditures per pupil for pupil* transportation, ^nd • 

Expenditures per^pfl for plant operation and maintenance- 

Thus, we are assuming that the district concerns' itself with nine inputs— 

the respective teacher /pupil ratios in its elementary and secondary schools, 

^ the ratios of all other professionals and of nonprofessionals to total; pmpils 

and tRe levels of expenditures per p^pil in e^ach of five categories .'^ 

J . The parameter can be interpreted as- a "minimum require4** level of. 

the 1th input per pupil. These ^minimum recjuiremeats reflect precommitmetits 

on the part of the district (e.g*-; the employment of tenured teachers, 

' o15Caining sufficient teachers to sa^sfy an agreement with the teachers* 

union regarding max^um -class styL^)^ bureaucratic mdtives or conceptf of 

^ prestige (e.g., the district/ s/teacher/pupil r^tio will be ^no jsmall^f than 

the tea^chet/pupii ratios of "comp^ral^l^" districts), or notions as to which\^ 

f * ' • I " 

inputs ar^ required to provide a "quality" education (e.g., the National* 

V 

Educatipnal Association's specif icdtion of the minimum acceptable teacher/ 
pupil .ratio) . Regardless of their rationale, the assumptioil that they mxst 
; be* satisfied implies that decisiomnakers seek to maximize the increment to 
^^^ynA^Jity provided by the consi^tion of resources ^eyond the minimum 

requirements. ' ' . * ' 



The can be interpreted as measures of 'th^ relative values the 

district places on the var^^rus input's." Since the disti:ict is requi;: 

to obtain at least C. un^TtT^f^th^ith input, a portion of Itfir^budget 

is precommittec^. ^It is free t<f utilize^the remainder its budget to 

bbtain amounts of the -various inputs iti excess of t^ie minimiai^ requirement^ . 

• ' ^ / ' ' 

The parameter indicates the share of the district's discretionary 

\ . '* * ♦ ■ V.' * . 

budget — that portion of its budget not committed to meeting the minimum 

^ ■ ' / 
requiremi^nts — that will be allocated to th^/acqulsitlon of units of the 

7 * ' 

ith -input beyojid the minimum required .level • ^ 

: * • .8 ' . 

Maximizing Eq, 1, subject to the budget constraint 

Et V^^O ^ I (2) 

A ■'-A- ■'"i^S ^. , . 

where ^ ' ^ * , / • , . 

b = budget- for current operations, per pupiX, ' ' - 

P^- average salajry o;f professional staff* and 

average sata^ of nonprofessional staff, ^ ^ 

and solving for the endogenous variables, we obtain the system used for 
empirical estimation. Thus, ' * . . 




ho ^ ^1^ ^i4^N 

. ' : ' A ■ . , • < 

wh^re x^ (^2) is expenditures p6r pupil for elementary ' * 
(second^try) teachers, xV (x, / is expenditures per pupil for other pro- 
fessiraais (nbnprofessionS^) and the' 3^^ (i « 1, 9/j j ■ 0> ...,^ 4). are 

fttftotio5if5&X P^P H ^i • ' ' ' 

» ^ - > . -^"^ ^ - \ / "■^ *- ' ^ ^ ^ ' . ' 




DATA , \ ' . 

The Elementary and Secondary Gejneral Information* Suryey (EJLSEGIS) 

^-'^ ' ; * ;^ 

'Tiles contain data collected by the U,S, Office of Education In annual, 
' ^ twp-part surveys of stratified random sampler of pubHc school districts. 
Part A 'of each survey obtains information on the distriet^s schools, j)upil6, 
and staff 'f on the current school yeai>, .Part B of each surviey obtains 
information on the district's reverSi^s (jmd expenditures dulring'the 
' - 'previc^us school year. In order to develop a consistent data base on 
staff and expenditures, *we merged th^expertditures data from the 1970 

^ ELSEGIS file, the most recept available,! and the pupil and staffing data 
flrom the 1969 ELSEGIS file, for the 671 dist^lct^whose enrollments ex-' 

, eeeded 10,000 , pupils in 1969. " We eliminated 58 districts that served 

/ ■ , ' ' . , ' ■ 

onl)); felementary or only secondary stiidetits oh the groiincls that the >x- , 




penditure behavior of such districts' was apt to differ from th^ b\kavior of < - 
♦ districts that served pupils at all levels.* We also eliminated the New York * 
City schpol '^district since its size and budget we're so different from . » 

the norm, even f^r l^rge districts, as tt) make it a special case. 

Ideally, the model should include measures of the characteristics of 
the population served by the' district to allow for the possibility that' 
school districts serving different **kinds" of students will have different 
preferences for inputs. However, the ELSEGIS files do not' contain data'on 
the characteristics o^ the community in which a district is located or of 
:^the students it serves. , They do, however, identify the region (Nor^h Atlantic, 
Great Lakes and Plains, South6astr^«^i^ aipTd,^ status '/ 
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\ ' ' ^ ^' ^ ^ , '111 



of the district. The latter variable indicates whether the dj|.stridt is' , 

located in thB centra]/ city of a county in a Standard Metropolitan 

i 

[Statistical Area (.SMSA) , elsewhere in a^SMSA, .or outside a SMSA-^^ 

RESULTS ' - ' * ' - ' 

On the assumption ^thar the di^stricts in^a region having the same 
jnetropplitan status ^serve re,lativ6ly homogeniebus communities, vje divided the 

lar^districts inj^ 12 groups by inetropolitan, status and region and 

' ' ^ ' \ 12 ' 

separately estimated the model for^the districts in each group • ^ The - 

, results of the^e 108 'regressions are presented in the Appendix, 

' * ' * - ^ ' -' ' * ^ 

TaMer 1 summarizes our principal conclusions regarding j^hool district 
'.expenditure behavior. The entries in the table are the' e^tiJfcted yalues^ of^ 

Pi ■ ' 

the parameter a. for each district type associated with eicH school input. 



is parameter liidicates thevportion of a district's discretionary budgd 



udget," f 



hat wcnild be allocated to ttia itH school input .^"^ Givfen ^e assumption 
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that districts/ budgets are sufficient to meet the minimum requirements for 
each input, these parameters are estfll 
allocate incremental funds among school- inputs , 



iWSliek of how school districts would 







■ . ^^ 



a • . -9- 



I 



.1 ^ 

— It is interesting to compare these estimates 6i district allocative 
/behavior at the margin with their resprectivey^erage behavifes. .Tabfe 2 
l^splays for each type of <iistrict, the dis<!^*n^ion of budget for current 
operations Ter. pupil among the inputs, 6alculat4d at the fcean. itere' is 
far less 'variability .among the different types of distr^^^ in terms of 
the porfion total budgets* allocated to each input as compared to the 



> *■ 
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portion of discretionary biidgets. The reason for this <dif ference is that 
the share of a district's total budget allocated to' an input reflects both 
its e^qpeuditures, to provide thfe mirximun required lev^el of that inpift; and 



its discretionary expenditures fotS^^at input. If the minimum required* 
^l&yel of expenditures Jor ad input is lalige relative to discretionary 
expenditures for that input, and if the IninWm rrequirements are roughly^ , 
the saHte^ i6x different types of districts, then^ the i>roportion of total 
expendlftui?es allocat^ to each input would be apprq^Binately 'the same f<>r ^ 
different types of districts^ even ^ough the proportions of discretionary 
e3q)endi^ures allocated to^each Input w%|fe much different. j 
^ Comparii^ the entries in Table 1 with those l,n Table ^^ "^ 
although districts tend tq spend roughly 33 perqent of tfie£r tiptal budget 
for elementary teachers^J tljey would allocate a much smaller sharre — roughly 
15 to 20 percent — of a bud|et increase" to elementary teachers. Similarly, 
the share of an increase In a district Vs V»«iget that woMd.be allocated to 
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secondary teachers — again, roughly 15 to 20 percent--would Be puch smaller . 
than their share of the total budget— approxlnately 28 percent. On the other 
hand, other professional^ account for abput 10 percent of ^districfs' total 
budgets^ but somethi'ng like 20 to 30 percent of an increase in a 'district's 
budget would go to increased expenditures, for other professionals. 

Summing the st\ares of total budgets allocated to elementary and 

'sfecondary teachers and other profess iotjals, we se^ that districts tend to 

i ^ * ' 

spend 70 to 7S^fr^rcent of their budgets for edueational professionals. 
If we sum the estimated portions of discretionary budgets' allocated to 
educational professionals as a gtoup, we'^obtain combined, estimates di. * . 
about 50 t(y 6^ percent. , ^ < - • « ' , , 

ional' profess iotials>..,^^ 
at xhe margin'i^s substantially' smaller thaBJatTe ^^averaie, sttare>>f budget 




allocated to prof essional^^^MJi^^iflSlsnEbi:^ xiott^^ and nonpersc 

inpu.ts must occur at a marginal^ rate substantially larger than Jthe average 
rate of expenditures for input* in these dategories. /CoBq)aring Jabia^^ ^^nd ^.^^^ 
2, we see th^lreach of the six remaining inputs generally receives a' sli^te 
of the discretionary budget greater than that of the total budget. The^ 
difference is smallest fot a 



L^Sfta^li^e and health services and-g^test for 



. other, iristructi6nal fnputst 

We ^Iso estimated the derived demand liquations corresponding to the 
first/three equations, of the ' system £q. 3; fqr (example, 

•■• r ""^2^^ioo.^^iil^^V3-l:-^^4?^ 

V and simiLarly for'the tedchet /pupil ratio- in secondary schools a|id the ratiid 
of "other" teachers- to' tottl students. The values of R attd the F-^^tatiAtte— 
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obtained for each estimation were lower~^1:baiithose obtained 
from the estimation of the corresponding expenditure equation. However, ^ 
the parameter estimates w6re not greatly affected. In particular, the^ 
estimates of 6^^, 6^^, and 6^^ were virtually identical in the two sets 
of estimates for i = 1> 2, 3, fpr all 12 region by metropolitan-status 
samples. The estimates of 6,o S»o were somewhat less stable across 
<he. two approaches, but „ the differences ,were never large. 

LlMITATIONg OF THE ANALYSIS > 

\ ' ^ * • , 

The policy issues addres3fd in this study hinge on district responses, 
±n terms of their expenditures lor various school inpu^t, to changes in^* 
their budgets. An appropriate approach would clearly include a longitudinal 
analyses in which ch^ges in'^district budgetS^ were related to changes^ in - 
fcheir €dcpenditiire patterns. Unforttioately, the only national data base oit 
school district expenditures and staffing patterns,^ tl^e ELSEGIS files, 
does not lend itself to this approach. Changes lp^^a>dls trie t*s. expenditure 
patterns could be'related to changes in its budget only ±P the district were 
incluiied in the sample for three consecutive years. The ELSEGIS *design» 
a random sample of districts stratified by earol^ltnent size, yfblds too 
few-such cases^ to support empirical analysis. ^ 

The >def Inltion of district type used in this analysis* leaves much 
to be desired. Ve use region and metropolitan status to distinj^sh dmong 
districts because these are the only variables In the ELSEGIS files*related 
to the conanunity each district serves. /The reisults of the empirical work 
demonstrate th^t different types of districts eAlbit markedly different 



expenditure behavior at the margin despite the Similarity in overall' 
expeuditure^at terns. We' presume that more meaningful (that is, more 
directly related tb a community's educatio^l needs and priorities) 
descriptors of district type would ^pKance the qi^ity of the estimates 
considerably. 

Finally, we have used average teachers' salary. This may not be a 
particularly accurate estimate of the price of. a teacher t^o the district. 
A teacher's salary depends upon his or her degree level and experience. • 



The 



price of an inexperienced teacher wj.th a Bachelor's degree can . 
one-half to two- thirds the pri^e o^a teach^J^iO^^^ayfe^^^tt^ of 
experience and possesses a Master's degree. How much it costs a district 
to hire a teacher depends upon the kind of teacher it hires.. How.ever, we 
lack'the data tieeded to assess the districts' prioriti^ in this regards. 
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• FOOTNOTES 



Federal and state aid, which ^ccoiint for roughly half th6 average 
district's revenue receipts, are determined by funding formulas 'based on 
factors not under local control (e.g., number of disadvantaged students)., 
[7,l2] The numerous studies of the' determinants of local revenues con- 
.sistently "find that the taa^ bas^ (assessed property value) per pupil and 
other variables beyoi^|^ district's control^ explain better chan 80 percent 
of the variation amoi^districts.^ [3,6,7] Further,, most large districts 
have reached state liiq>osed limits on local property tax rat^s a&d caxmdt 
increase local revenues, given tiie tax base, without epeci^ic ^proval 
from the voters » And, since the late 1960s, proposed* tax increases have 
not fared .well ar the polls. .[12] , Studies of local revenues have also 
shown that teachers' salaries are not a significant predictor of ioc4lly 
raised revenues. [1,5] Neither theory nor previous research 9uggests 
that 'Specific expenditures dec^lsions ent^j: the determination of teachers' 
salaries, [e.g.,, 13] In sum, this analysis focuses on one,part gf what 
can be viewed as a block recursive system. * [14] 

A* 

Districts tend to iise funds for their own priorffiieS and ^interests 
despite attached categorical purposes and restriction^. ^ [11] Most state 
aid ia general purpose 'and lodal revenues, haM the average district's 
budget, are tp^ally unconstrained, providing adequate opportunity for 
substitution. ^^ * 

t • ' , ■ . 

3 . , . ' 

For example, [5] estimates the demand for teachers in thf^ cpntext 
of a traditional model of the derived demand fdr inputs. 

The lack of adequate measures of educational outcomes may affect * ^ 
educational decisionmakers as well as economists. School (^strict officials/ 
may use inputs as proxies fo y educati onal outcomes or quality eVen though 
they wo^ld not ^spute-^the^'existence of an educational production function; 

5 i , ' . 

* N See^ [4] ox [10] for detailed discussions of the linear expenditure 
system.* 



^We define all Variables in per-pupil terms to minimize the Impact 
of expenditure patterns in the large distl:icts«on the results. 

. ^Assuming la^^'l, an arbitrary normal iza tic 



' FOOTNOTES (Continued )r ' * J' ^ 

* We assume that no borrowing is allowed to support, current operations 
and that the district does not accumulate cash balances. 

^Since E+S=A> the term in P^S/A is algebraically eliininated. 

^^Few smaller districts were included in. both the 1969 and 1970 surveys. 

^^The '"metropolitan, other" districts /tenfl to^rb^suburban , although a 
few are rOral.' The ribn-SMSA distripts intlud^ja|al arE^ small towns, 
and cities liiat lie outside SMSAs. In school^^fcs thdt include both . ^ 
the central \ity and surrounding areas, a 50-percent rule is applied. 
Dade Coxjnty, i Florida, for . exain)le, is a single district classified as 
"metropoXit^, other" because less Than 50 percent of its p^ipils are in 
the central city (Miami).. . * 

^^The nine expenditure equations iu the systJL contain a total of 45 
^ parameters to be ^timated. However, each of these parameters is a function 
> of the 18 structural" parameters of the assumed district preference functlpn 
(eq. 1). Clearly the 3ij are not independent. Parl^ [10] outlines a 4. 
statistical procedure for the edtimatlon of e^endlture systems, such as 
the one examined herd, that yield consistent,, maximum likelihood .^tim^tors 
ioT 3^4. However, that proccd^ure requires? more tlioe and resources than 
were available for this toalysis. Moreover, we wished to test the model , 
with the data to discover .whether or ^bt an xincons trained estimation of . 
the' expenditure system would yield pafameter estimates that approxiiaately 
satisfied the Implicit relationships among . Accordingly, we estimated 
each of the nine expenditure equations of the system (dq.'3) independently. ^ 



13„ 



^The coefficient of b in tEe'itll equation, gh , is the estimate of a^^, 
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